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ABSTRACT

Ada ¢ al rveported that the relative proportions of lipid, phospholipld,
and cholesterol in the Murray Valley vivue propagated in mouse brain
(10:0,7:0,9) arve different from those in geven-day normal mouse brain
(10:7.1:1.2). 1In contrast, the ratio of phospholipid, cholesterol, and
triglyveeride in influenza virus is similar to that in the host chick embryo
chorioallantolc membrane (Frommhagen et al). Analyses of Venezuelan
aquine encephalitls virus from two host materlals (suckling mouse brain
and chick embryo), purified by treatment with Celite and protamine, followed
by sucrose gradient centrifugation, indicate that the total lipid content
of virus from both sources 1s approximately the same (22 per cent).
Moveover, the proportions of lipid, phospholipid, and cholestereol are the
same for wirus from elther host (10:2.7:2,7), whereas these proportions
for four-day normal mouge brain and ll-day normal chick embryo are
10:6.2:3.6 and 1C:4.1:3.6, respectively. These results suggest that the
arboviruses differ from the myxoviruses in the relationship of viral lipid
composition to that of the normal hos*.

HOST INFLUENCE ON THE LIPID CONTENT OF

VENEZUELAN EQUINE ENCEPHALITIS VIRUS
In an earlier report, Wachter and Johnson®' showed by density gradient
centrifugation that the lipid content of Venezuelan equine encephalitis
(VEE) virus, a Group A arbovirus, was less than half the lipid content
of this virus purified without gradient centrifugation, and also less than
half that reported earlier by Taylor et gf for Eastern and Western equine
encephalitis viruses. It was felt that the gradient-purified virus contained
lipid that was an integral part of the virus structure. Since this work
was mainly concentrated on virus derived from one host, it was of interest
to detarmine, first, whether VEE virus propagated in different hosts would
have the same lipid content and, secondly, whether the 1lipid composition
of the host would Lofluence the lipid compeeition of the virus. From the
work of Frommhagen and others® it is generally accepted that the lipid
content ratlios of the myxoviruses coincide with those of the host. Recently,
Ada and co-workers® reported that the lipid content ratios of Murray Valley
virus (a Group B arbovirus) propagated in baby mouse brair were markedly
different from those of seven-day normal mouge brain.,*

* In condchlng the research reported herézﬁ, théwitvestiéator(s) adherer
to "Principles of Taboratory Animal Care" as established hy the Natkioval
Soclety for Medical Research,
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In this rveport, the lipid, phospholipid, and cholesterol ratios of VEE
virus purified by gradient centrifugation from two hoat materials, suckling
mouse brain and chick embxryo, will be compared.

The procedure employed for the isolation of VEE virus from ll-day chick
embrya and 4-day mouse brain suspensiouns 1s outlined in Table I.

Following treatment with Celite and clarification with protamine sulfate,
the virus was concentrated by high-speed centrifugation before being placed
on a continuous sucrose gradlent. Centrifugation at 53,500 g for three hours
in a Spinco SW-25 swinging bucket rotor resulted in the formation of discrete
virug zones. The specific bands were removed by puncturing the side of the
gradient tube., Purifiéd virus suspensions from a series of identical trials
were pooled, dialyzed againat distilled water, lyophilized, and dried to
constant welght.

TABLE I. FLOW DIAGRAM OF RURIFICATION PROCEDURE FOR VEE VIRUS

Starting 20% Embryo
19% Suckling Mouse Brain

Centrifugation with Celite
& Clarification with Protamine Sulfate
Frotamine Sulfate Supernate
78,400 g for 2 hours
High-Speed Sediment
WV
Sucrose Gradient
53,500 g for 3 hours
Virus Zone
4

Dialysis and Lyophilization

Dry Purified Virus
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Total lipid contents of purified virus, and of normal and infeccted
chiclk embryo aud mouse brain, were determined by dirvect weighing on an
electrobalance after extraction with boiling methanol-ether (L:1 by
volume) in a mieroextraction appavatus. Organic phoaphorus was determined
by the method of King,® and phospholipid content was calculated by
multiplying phosphorus values by a factor of 25. Cholesterol was de-
termined by the method of Bowman and Wolf.?

It was observed that the buoyant densitles in sucrose gradients of
VEE virus from mouse brain and ciick embryo sources were very much alike,
which suggested that virus fiom the two hoste was of similar lipild content,
Chemical analyseo showed that the total lipid content of the VEE virus
from each host was the same (Table II).

In addition to the lipid percentages, Table II also lists percentages of
phospholipid and cholesterol for purified VEE virug. For comparison, the
percentages of thase components in normal and infected ll-day chick embrvo
and 4-day mouge brain are presented. It can be noted that VEE virus from
each host contained approximately 22 per cent total lipid, & per cent {
phospholipid, and 6 per cent cholesterol. When compared with virus, hos&
materials showed generally lower percentages of total lipid, similax i
peLceniages of chulesierol, but higher percentages of phoapholipid. Altﬁoug
the amount of phospholipid present in normal and infected suckling mouse’
brain was twice that present in normal and infected embryo, virus from
these two hosts contalned the same amount of phospholipid. |

TABLE II. COMPARISON OF THE PERCENTAGES OF LIPID COMPONENTS
FOR VEE VIRUS AND HOST MATERIALS

Preparation Total Lipid, Phospholipid, Cholesterol
% % %
Chick Embryo Virus 22.5 5.8 5.9
Suckling Mouse Braian Virus 21.8 5.9 6.2
Normal Ll-day Embyryo 16.4 6.6 5.3
Infected ll-day Embryo 16.8 7.5 5.7
Normal 4-day Mouse Brain 21.6 13.2 7.8
Infected 4-day Mousc Brain 18.4 10.6 6.8




Table III shows the total 1ipid, phospholipid, and chnlesterol contents
of virus and host materials expressed as ratlos. When these components sre
tabulated in this manoer, it can be seen that the phosphollipid portion
represents about 60 per cent of the total mouse brain lipld, about 40
per cent of the total embryo lipid, but only 25 per cent of the total viral
lipid. Chelesterol values generally ranged about 10 per cent higher in the
host materials, but the marked difference observed in the phospholipid
portion was not seen.

In summary, it can be stated that by chemlcal analyses the total lipid
content of VEE virus from ll-day chick embryo and from 4-day suckling mouse
brain was the same. These results, together with thme of Ada® for Murray
Valley virus, suggest that the lipld composition of the arboviruses, unlike
that of the myxoviruses, may be independent of the host background composition,
and characteristic for the individual virus.

TABLE III. COMPARISON OF THE RATIOS OF LI
TED TA

TNAD UNE UTDITC ARNIN 11ACT MATETD T
AU VANV LAY ARMATAS  RIN LT K LIAALATAL A

PID COMPONENTS
TQ

a

Preparation Total Lipid : Phospholipid : Cholesterol
Chick Embryo Virus 10 : 2.7 : 2,8
Suckling Mouse Brain Virus 10 : 2.6 : 2.6
Normal 1l-day Embryo 10 : 4.1 : 3.6
Infected 1l-day Embryo 10 : 4.5 : 3.6
Normal 4-day Mouse Brain 10 : 6.2 : 3.6
Infacted 4~-day Mouse Brain 10 : 5.8 : 3.7
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